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An Explanation for the Recent
Increase in the Fall Death Rate Among
Older Americans: A Subgroup Analysis

Guoqing Hu, PhDa
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ABSTRACT
Objective. We sought to explain the recent increase in the death rate from
falls among Americans aged 65 years and older.
Methods. Using the CDC WONDER online database, a longitudinal analysis of
subgroups of fall mortality based on the International Classification of Diseases,
10th Revision (ICD-10) was conducted in older adults and in younger people.
We used linear regression to examine the statistical significance of trends in
mortality rates during 1999–2007.
Results. The overall mortality rate from falls increased by 55% among older
Americans (65 years of age) during 1999–2007, from 29 per 100,000
population to 45 per 100,000 population. For those aged $65 years, the
largest increase by far (698%) occurred in the subgroup “other falls on the
same level,” followed by a moderate increase in falls involving wheelchairs or
furniture (48%). The steepest increases at all ages occurred from 1999 to 2000,
after ICD-10 took effect. State-level analysis confirmed the findings for the
entire United States. From 1999 to 2007, total mortality from falls decreased
by 5% in people younger than 45 years of age and increased by 44% for those
aged 45–64 years; mortality from “other falls on the same level” increased by
202% and 431%, respectively, in these age groups.
Conclusions. Because the reported minor increases in emergency department and hospitalization rates for falls were insignificant, the almost sevenfold
increase in death rates from “other falls on the same level” strongly suggests
an effect of improved reporting quality.
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Falls among older adults are a serious public health
problem. Each year, one in three Americans aged 65
years and older falls.1,2 The annual direct and indirect
cost of fall injuries is expected to reach $55 billion (in
2007 U.S. dollars) by 2020.3 A substantial increase in
the death rate from unintentional falls has recently
been reported among older Americans.4–9 This increase
is perplexing because neither the nonfatal fall rate
of 2001–2007 based on Web-based Injury Statistics
Query and Reporting System data for patients treated
in emergency departments (EDs), nor the fall hospitalization rate of 1997–2005 based on the National
Hospital Discharge Survey increased significantly.9,10 In
older people, the rate of ED visits for falls per 100,000
population rose from 4,631 in 2001 to 4,944 in 2007—a
6% increase—compared with a 55% increase in the
death rate. This contrasting evidence has raised a critical question: Does the recent increase in fall-related
mortality among older Americans reflect an actual
increase in fatal falls?
There are several possible explanations for the
recent increase in deaths coded with a fall as the
underlying cause: (1) an increase in fatal injuries from
falls; however, the lack of a corresponding increase in
ED cases and in hospitalizations negates this possibility;9,10 (2) an increase in the case fatality rate, which
also appears to be equally unlikely given the general
improvement in trauma care and treatment of complications in the United States; and (3) a change in
reporting the underlying cause of death,9 which could
have led to the identification of more deaths as having
been due to falls.
To provide an explanation of the recent increase in
fall mortality, we analyzed changes in mortality during
1999–2007 in the many subgroups of falls. Subgroup
analysis provided the opportunity to determine whether
the increase was associated with certain types of falls.
We studied the fall mortality rates of older Americans,
as well as younger age groups, at the national and
state level.
Methods
Data source
We extracted U.S. mortality data from the Centers for
Disease Control and Prevention (CDC) WONDER, the
Compressed Mortality File produced by the Office of
Analysis and Epidemiology in CDC’s National Center
for Health Statistics (NCHS). The Compressed Mortality File is a county-level national mortality and population database spanning the years 1968–2007; data are
available on CDC WONDER for the years 1979–2007.
Underlying cause of death is classified in accordance

with the International Classification of Diseases (ICD).
Deaths for 1979–1998 were classified using the ICD
Ninth Revision (ICD-9), while deaths for 1999 and
beyond were classified using the ICD 10th Revision
(ICD-10).11
Statistical analysis
Analyses were specific to unintentional falls. Because
these types of falls comprise 99.4% of fatal falls at
age 65 years or older, we dropped the modifier
“unintentional.”
The ICD-10 includes 20 e-codes (sub-causes) for falls,
from w00 to w19 (Figure 1). Because the preliminary
analysis showed that most of the 20 categories of falls
had few deaths and an unstable mortality rate (data
not shown), we combined the sub-causes into seven
groups based on the mechanism of falls: group 1—
slipping/tripping (w00–w01), group 2— involving ice
skates/skis/rollerskates/skateboards (w02) or involving
another person (w03–w04), group 3—involving wheelchair/furniture (w05–w08), group 4—on/from stairs
(w10), group 5—other specified fall (w09, w11–w17),
group 6—other falls on the same level (w18), and
group 7—unspecified fall (w19).
Figure 1. 20 subcategories of falls in ICD-10a
E-code
w00
w01
w02
w03
w04
w05
w06
w07
w08
w09
w10
w11
w12
w13
w14
w15
w16
w17
w18
w19

Description
Fall on the same level involving ice and snow
Fall on the same level from slipping, tripping, and
stumbling
Fall involving ice skates, skis, rollerskates, or
skateboards
Other fall on the same level due to collision with, or
pushing by, another person
Fall while being carried or supported by other people
Fall involving wheelchairs
Fall involving bed
Fall involving chair
Fall involving other furniture
Fall involving playground equipment
Fall on and from stairs and steps
Fall on and from ladder
Fall on and from scaffolding
Fall from, out of, or through building or structure
Fall from tree
Fall from cliff
Diving or jumping into water causing injury other than
drowning or submersion
Other fall from one level to another
Other falls on the same level
Unspecified fall

a
Source: World Health Organization. International classification of
diseases (ICD) [cited 2011 Mar 1]. Available from: URL: http://www
.who.int/classifications/icd

ICD-10 5 International Classification of Diseases, 10th Revision
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We first examined the overall national trend in
subgroup-specific mortality rates from 1999 to 2007
to determine the statistical significance of changes.
Because groups 1, 2, and 5 did not show a significant
increase among older adults, we combined them into
a single group. The preliminary results did not vary
substantially by gender, race/ethnicity, age, or urbanization, so results for these subgroups are not shown.
We did not analyze nonfatal injuries from falls because
morbidity data for e-code subgroups were not available.
CDC WONDER suggests that death rates based on
counts of 20 are unreliable because of a relative standard error of 23%.11 Because few states have stable
mortality rates for specific sub-causes and for all years
(1999–2007), for state-level analysis, we combined the
sub-causes of falls with specific causes (w00–w17) and
unspecified falls (w19) into a single category, as they
displayed obviously different time trends in mortality
rate compared with other falls on the same level (w18).
To identify sub-causes that most contributed to the
recent increase in fall mortality in older adults, we
compared those aged 65 years with those aged 0–44
years and 45–64 years. We used linear regression to
examine the statistical significance of trends in mortality rates during the study period. We used the percent
change in rates to measure the linear trend, which was
calculated as regression coefficient 3 100 3 8 divided
by the rate in 1999. We considered an alpha of p0.05
to be statistically significant. We used Stata® version
10.0 for data analysis.12
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Results
Sub-cause analysis of fall mortality
among older adults
As shown in Table 1, the mortality rate from unintentional falls among older adults increased from 29.4
per 100,000 population in 1999 to 45.3 per 100,00
population in 2007, a 55% increase when calculated
by the aforementioned formula. The largest subgroup
increase in fall mortality between 1999 and 2007 was
observed in other falls on the same level (w18) (698%),
followed by a 48% increase in the relatively small group
of falls involving wheelchairs/furniture (w05–w08).
Changes by year, age group, and sub-cause
Fall death rates in younger age groups—those aged
0–44 years and 45–64 years—were much lower but generally followed the same pattern of increase (although
less extreme) as that of adults aged 65 years during
1999–2007 (Figure 2). In 2007, the three age groups
had 1,252, 3,043, and 18,334 deaths from falls, respectively. The predominant increase was in other falls on
the same level (w18), with changes of 202% and 431%
in those aged #44 years and 45–64 years, respectively,
compared with 698% for those aged 65 years. In each
age group, the most dramatic jump in rates for falls
on the same level occurred between 1999 and 2000,
during which the rate increased at least twofold. After
2000, the rise in mortality from other falls on the same
level slowed but was still more striking than increases
observed in all other falls.

Table 1. Mortality rates per 100,000 population from unintentional falls
among people >65 years of age: U.S., 1999–2007

Sub-cause (ICD-10 code)a

1999

2000

2001

2002

2003

2004

2005

2006

2007

Percent
change
in ratesb

Unintentional falls (w00–w19)
Slipping/tripping (w00–w01)
Involving ice skates/skis/rollerskates/
skateboards (w02) or involving another
person (w02–w04)
Involving wheelchairs/furniture (w05–w08)
On/from stairs (w10)
Other specified fall (w09, w11–w17)
Other falls on the same level (w18)
Unspecified fall (w19)

29.4
1.8
0.1

29.6
1.6
0.2

32.7
1.6
0.3

35.2
1.7
0.2

37.0
1.7
0.1

39.5
1.6
0.0

40.8
1.8
0.1

42.1
1.7
0.1

45.3
1.8
0.1

55c
3
–170

2.1
3.0
1.7
1.6
19.3

2.1
2.7
1.5
4.0
17.5

2.2
3.0
1.9
5.3
18.3

2.5
3.3
1.7
7.9
17.9

2.6
3.2
1.7
8.5
19.2

2.6
3.1
1.7
9.7
20.8

2.9
3.2
1.5
11.2
20.1

2.9
3.3
1.6
11.7
21.0

3.0
3.5
1.5
13.0
22.6

48c
18c
–10
698c
21c

a
Source: World Health Organization. International classification of diseases (ICD) [cited 2011 Mar 1]. Available from: URL: http://www.who.int/
classifications/icd
b

The percent change in rates was calculated as regression coefficient 3 100 3 8 divided by the rate in 1999.

Statistically significant at p0.01

c

ICD-10 5 International Classification of Diseases, 10th Revision
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Age-adjusted mortality per
100,000 people (logscale)

Figure 2. Mortality rate per 100,000 population from unintentional falls,
by age, sub-cause, and year: U.S., 1999–2007

State-level analysis
Between 1999 and 2007, 37 states and the District of
Columbia experienced a significant increase in death
rate from falls in elderly people. Seven of the 37 states
(Arizona, California, Illinois, New Mexico, Ohio,
Oregon, and Washington) had stable death rates based
on having more than 20 deaths from other falls on the
same level each year during 1999–2007. All seven states
displayed a far greater increase in other falls on the
same level than in other categories of falls (Table 2).
Due to unstable death rates with a numerator of 20,
corresponding state-level analyses for the elderly in
other states and for people younger than 65 years of
age were omitted.
Discussion
The recent rise in the death rate from falls of older
Americans during 1999–2007 was primarily due to
the previously unreported dramatic nearly sevenfold
increase in mortality from the subset other falls on the
same level. The same phenomenon occurred in older
people in all states having stable fall death rates and,
to a lesser extent, among younger age groups.
Falls are more likely to result in delayed death fol-

lowing minor injury among the elderly than in other
age groups.13 Typically, the interval from injury to
death is longer for minor or moderate injury than
for serious injury. As the interval between injury and
death increases, the cause of death is more likely to
be attributed to a terminal illness and less likely to be
attributed to injury, causing variation in assigning the
underlying cause of death.14
Other falls on the same level is a category of unspecified fatal fall that is most common in the elderly. A fall
on the same level when a person is standing or walking
generally does not result in injury that is immediately
life-threatening. If death follows a minor injury, such as
a rib fracture, it is likely to occur weeks or months later
as the result of pneumonia or other complications.15
People who fill out the underlying cause of death on
the death certificate may therefore ignore the fall, and
may consider the underlying cause of death to be the
terminal illness (e.g., pneumonia or other illness).
Older adults have been shown to have significant
mortality from minor injuries (Injury Severity Score
9) that have little potential for death in people who
are younger than 50 years of age.13
The United Nations defines the underlying cause
of death as “(a) the disease or injury which initiated
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Table 2. Percent change in fall death ratesa for people aged >65 years in seven states with
more than 20 cases of fall-related deaths per year: U.S., 1999–2007

State

All falls

Other falls on the same level

Other falls

(ICD-10 e-code w00–w19)b
Percent change

(ICD-10 e-code w18)b
Percent change

(ICD-10 e-code w00–w17, w19)b
Percent change

56c
37c
41c
104c
105c
125c
61c

217c
652c
266c
178c
490c
506c
277c

35c
–7
25c
–9
69c
55
5

Arizona
California
Illinois
New Mexico
Ohio
Oregon
Washington

The percent change in fall death rate was calculated as regression coefficient 3 100 3 8 divided by the rate in 1999.

a

Source: World Health Organization. International classification of diseases (ICD) [cited 2011 Mar 1]. Available from: URL: http://www.who.int/
classifications/icd

b

Statistically significant at p0.01

c

ICD-10 5 International Classification of Diseases, 10th Revision

the train of events leading directly to death, or (b) the
circumstances of the accident or violence which produced the fatal injury.”16 A review of the literature by
Cryer and colleagues14 describing discrepancies in the
reporting of late deaths, especially those due to falls,
underscores the need for improved training of nosologists, medical examiners, and coroners. For example,
Betz et al.17 presented physicians and coroners with
clinical scenarios of patients who died; however, only
35% correctly indicated that a fall was the underlying
cause of death in a person who sustained intracranial
bleeding following a fall.
Underscoring the likelihood that the underlying
cause of late deaths following falls is often misreported, Goldacre18 found that only 40% of the death
certificates of people who were admitted to a hospital
in the Oxford Regional Health Authority with a main
diagnosis of injury or poisoning, and then died within
a year, specified an injury as the underlying cause
of death. Most tellingly, Langlois and colleagues19
reported that the death rate from falls in the elderly
was nearly three times as high in New Zealand as in
the U.S., while hospitalization rates for both falls and
hip fractures were similar for the two countries. They
attributed the difference to coding practices, with a
fall-related death in the U.S. being more likely than
in New Zealand to be coded with a terminal illness as
the underlying cause.
In the U.S., ICD-10 first went into effect in 1999.
Although there were moderate increases in reported
fall mortality rates from 2000 to 2007, the biggest
jump occurred from 1999 to 2000, when rates of
deaths coded as other falls on the same level at least

doubled in all age groups (Figure 2). The jump
strongly suggests a major change in death certification
practices after implementation of ICD-10, followed by
a gradual improvement in the quality of certification
of belated deaths following falls. A similar but less
pronounced increase in fall mortality of older adults
occurred between 1993 and 1998 (during the period
when falls were recorded using ICD-9 e-codes),11 probably reflecting the beginning of greater attention to
correct coding (Figures 3 and 4). To improve the
completeness of e-code reporting and to narrow the
variation in completeness of e-code reporting across
states,20 many efforts have been implemented by the
U.S. government in recent years, such as the development of strategies to improve external cause-of-injury
coding in state-based hospital discharge and ED data
systems.21 Better reporting may also be due to increasing awareness in the past decade of the significance
of falls and their contribution to mortality, especially
in older age groups.
Because neither the ED visit rate nor the hospitalization rate for falls showed a significant increase during
2001–20079 (ED visits) or during 1997–2005 (hospital
discharges),10 the dramatic increase in other falls on
the same level was likely the result of improved coding;
namely, coding the underlying cause of death as a fall
(rather than as pneumonia or some other complication) when delayed death followed a minor injury. In
the future, data linkage between different data sources
may be a better way to detect deaths related to falls.
In addition to the almost sevenfold increase in
deaths from other falls on the same level among those
aged 65 years, a moderate increase for all ages was
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Age-adjusted mortality per
100,000 people

Figure 3. Mortality per 100,000 population from unintentional falls
among adults aged >65 years: U.S., 1979–1998a

Year

a
Source: Centers for Disease Control and Prevention. CDC WONDER: compressed mortality file, underlying cause of death [cited 2011 Mar 1].
Available from: URL: http://wonder.cdc.gov/mortSQL.html

identified in the small group of fatal falls involving
wheelchairs/furniture and stairs. As with the increase
in falls on the same level, this increase probably reflects
improvements in specification of the underlying cause
Figure 4. Nine subcategories of falls in ICD-9a
E-code
E880
E881
E882
E883
E884
E885
E886
E887
E888

Description
Fall on or from stairs or steps
Fall on or from ladders or scaffolding
Fall from or out of building or other structure
Fall into hole or other opening in surface
Other fall from one level to another
Fall on same level from slipping, tripping, or
stumbling
Fall on same level from collision, pushing, or shoving,
by or with other person
Fracture, cause unspecified
Other and unspecified fall

Source: Centers for Disease Control and Prevention. CDC
WONDER: compressed mortality file, underlying cause of death
[cited 2011 Mar 1]. Available from: URL: http://wonder.cdc.gov/
mortSQL.html
a

ICD-9 5 International Classification of Diseases, Ninth Revision

of death, but it also reminds us of the possibility of a
real increase in exposure to risk factors for falls.
The authenticity of the recent increase in fall mortality is especially important for the development of
fall-prevention strategies for older adults. The indirect
evidence of this study offers an explanation for understanding the recent increase in fatal falls in older adults
and emphasizes the value of examining the quality of
reporting of the underlying cause of death in injuries
and of improvement in injury data recording.
Conclusion
The recent dramatic increase in the fall death rate in
older Americans is most likely the effect of improved
reporting quality. However, more rigorous testing of
the hypothesis may be warranted.
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